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Fig．3　Measurement　progra皿of　biomechanical　impeclance！mobilit．y．
ハ4θas％γe祝e％t（ゾBiomechanical　Prop67ttθS
vibrating　amplit－ude，　contaet　pressure，　and　diameter　of　t・he　tip，　have　been　examined．　Fig．　5（a）　shows　the
magnitude　of　mechanical　mobility　in　case　of　vibrat・ion　at　five　amplit－pdes，　As　is　obVious　from　t・he　figure，　the
mobility　of　silicone　model　is　independent　of　vibrating　amplitude　and　a　linear　relatipnship　is’．est，ablished
between　t．he　mobility　and　the　amplituqe　within　this　range．　The　authors　have　alrgady　reported　．t，h．e’linearity
of　living　body　within　the　vibrat・ing
velocity　of　o，i－3cm／s　g6），　i　1　A　s：．［r，igbiii！y／p，li，y．Pject
　　Fig．5（b）　shows　the　mobility　when　the
contact　pressure　changes　from　10　to　IQO
gf　and　Fig5（c）　shows　the　mobility’when
the　contact　area　of　vibrat・ion　tip　changes
from　5　to　20　mm　in’р奄≠高?狽?秩C　lt　is　clear
ftom　the　figUr’e　that　the　mobility　of　the
silicone　niodel　depends　on　the　contact
pressure　and　area，　ln　the　measurement
of　biomechanical　properties　of　living
body，　the　authors　should　consider　the
contact　pressure’≠獅п@area，　when
comparing　the　measurement　results，
which　are　obtained’　by　different
researchers，　different　’methods，　or
different　subjects．　Fig，4　Measurement　routine　of　t・he　program・
Measurement　rOutine
　　（［iving．b6dy＞：．＝．：．．．．
ﾉm：mobility　of
@　　measure巾ent　probe
ﾉM：Hm① FFT 甲easu「ed　mQbility
HM（り FFT．
FFT
AID　sampling∠玉＝333μseo
1／λs＝1／λM－11λm Hahning　weighting　function．
Yes ．Fast　Fqurier　Transforms
repeat
No Frequency　response　function
return return
4．2　Measuremen　t　ofBiom　echanical　Properties
　　This　ipeasurement　is　applied　to　the　living　body．　The　measuring　areas　of　body　surface　are　thigl　f　t・eniple，
and　forehead　of　the　male　subject，　23　years　of　age，　The　diameter　of　vibrating　tip　is　10　mm　and　th’e　contact
pressure　is　50　gf，　Fig．6（a），　（b），　and　（c）　show　the　bi6mechahical　mobi｝it・y　spectra　of　thigh，　temple，　and
forehead，　respectively．　They　can　be　roughly　classified　into　three　spectra　patterns：　soft，　intermediate，　and
stiff　〈7）．　When　c6nverting　three　spectra　to　mechanical　impedances，’the　resistance　spectra　of　impedarice　show
a皿onotonous　increase　with　increasing　frequency　in　a　soft　tissue，　a　nearly　monotqhou8　increase　in　a　stiff
tissue，　and　a　decrease　and　increase　in　an　intermediate　tissue，　The　soft　and　intermediate　patterns　have　a
resonant　frequency　below　1　kHz，　unlike　the　stiffpattem．　Generally　the　larger　gets　the　impedance　magnitude
the　higher　gets　the　resonant　frequency，
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Fig，5　Mechanical　mobility　of　silicone　model　under　different　measUring　condit・ions．．
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Fig．6　Mechanical　mobility　df　thigh，　tgmple　and　forehead　（diameter　of　tip：　IO　mm，　contact　pressure：　50　gD．
5．　Conclusions
　　　The　aim　of　this　study　is　to　develop　a　portable　measurement　system　ofbiomechanical　impedance／mobility
which　can　be　uged　widely　in．　the　field　of　industry，　skin　science，　sports　science，　rehabilitation　etc．　The　system
consists　of　the皿easuring　probe，　amplifier，　and　a　note－typed　personal　computer．　The　dev610ped　measure皿ent
program　is　available　to　any　computer　which　is　worked　under　MS　DOS　compatible　ill　Windows　95／98
0perating　system．
　　　The　biomechanical　propert・ies　obtained　on　the　body　surface　also　refiect・　a　body　structure　（7）．　The　aut，hors
have　experienced　dai｝y　that　the　body　st・ructure　influences　tact・ile　sensat・ion　and　st－iffness　evaluation．　The
intemal　structure　・under　the　skin　such　as　bone　・and　musclel　gives　different　measurement　result・s．　The
biomechanical　mobility　spectrum　in　the　figure　（c）　may　show　the　dependence　of　body　structure　because　of　t・he
thin　skin　of　forehead．
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